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Summary: Most attention is given to reporting on applications and ine 
strumentation, though a large proportion of the program was devoted to very 
involved mathematical. intorpretations of data on simple molecules, New 
radiation instruments coming into commercial development were discussed by 
representatives of the manufacturers with exhibits and working models; the 
Perkin-Elmer split-beam infrared (IR) spectrophotometer was of particular 
intereste Micro-wave, Raman, ultra-violet, gas analyzers, and reference 
data systems were also discussed, A considerable number of the more im-= 
portant personalities in the IR field attended, and there were opportunities 
to hear them,in informal discussions. ; 


Raman Spectras Raman data often supplements IR well; some information 
analagous to that of the IR regions as far as 50 microns can be obtained 
with glass prisms and cells, also aqueous solutions can be used. Isotopes 
‘are detected only under the most favorable conditions. Fluorescene is a 
difficulty and even such contaminations as from a cork are disturbing 
(apparently only freshly distilled samples give the best results), Raman 
scans have fewer lines than IR because the combination and overtone 
complexities are less. Since the peaks are sharper and better separated, 
_ there is less need in quantitative analysis for consideration of the 
partial densities of each component of mixtures. Water-cooled electrode 
pools of the Hg-arc now allow a steadier. and brighter source. NaNQo 
solution filters, and polaroids before and after the sample, cross 
oriented,:reletively diminish Hgeline disturbances. 


The installations are expensive, especially the new fast ones with photo- 
multiplier detection and recording, costing about $24,000. One difficulty 
is that the detector needs cooling in liquid nitrogen (2 1./8 hr. day) to 
reduce the noise level satisfactorily. The Lane-~Vells recording in- 
strument takes about’ 15 ml.’ samples (1-4.5 ml. in special arrangements), 
and scans the.200-1500 cme-1 region in 6-1/2 to 35 minutes, The source 

is photocell-monitored for constancy. art 


Microwave Studies; As a microwave cource, magnetrons'are used. The 
fundamental wave is far too long and is rejected by filters, leaving 
‘only a minor proportion of the harmonic energy (10711 at 7th harmonic) 
‘to pass 4s the useful power at the ultra-high frequencies. The cells 
described were about 15 foot tubes with a Starkeefféct high potential 


ew 


vane down the center. Crystal detectors were usually used, though heat Py 
detectors were necessary at the higher frequency limits, The energy of 
measured absorptions changes rapidly with wavelength, that at 1-2 mm. 
being 1000 times that at l=-2 cm., and it is understood that the 

absorption coefficients are very: weak and not measured with much 
quantitative accuracy. They are located as to position with extreme 
accuracy (frequencies to 7 places), and: fine structure is highly re- 
solved. Wo commercial microwave spectrometers are available, but 
approximately 15 locations in the United States have special installations, 
An authoritative source of information to us in this field would be the 
Bureau of Standards, and possibly the Naval Research Laboratory. 


Isotopes (c13 & 14) ol8, g55 & 54 7129 B10 ang ge77) have been studied; 
oclés, for example gives a band at 24,179.62 megacycles, and oct’s at 
24,176.07. Microwave spectra is characteristic of the whole rather than 
fraction parts of the molecule, and an isotopic tracer substance may be 
lost if its parent molecule goes through transformations; this would be 

of advantage in the special case of determining if the labeled molecules 
act or are transported as the initial molecular identity. The molecule 
detected must have considerable unsymmetrical moment; CO 9 was specifically 
mentioned as having insufficient moment, and it is not practical to 
measure total isotopic carbon converted to this state. 


-All of the examples mentioned, were simple molecules, about the complexity 
of methanol, The substance must be in the gaseous state in a very’ long 
cell, but micro quantities at low vapor pressures ("a few 0,01 mm.") are 
sufficient, It is understood that the size of the molecule is 4 limi- 
tation, even if sufficiently volatile. Vith methanol as an example, — 
complex spectra without regional gaps wae shown tocexist fréim $7: to 320 
microns. 


Microwave data is of casier mathematical interpretation than that from 
electron diffraction. Interatomic distances of simple molecules can be 
determincd to 0,01 Angstrom, dipole moments to about 1%, also conclusions 
can be drawn about the angle and character of bonds and various coupling 
and rotation-hindering effectse 


IR Comparison Data and Plotting Systems: There is a pressing need for a 
universal system of recording IR data. The chief obstacle to a co- 
operative printing of the reference data pools is lack of agreement on 
whether the linear base scale should be in reciprocal centimeters or 
micronse The micron system won by vote here, but the. question could not 
‘be considered as settled. In general, those with the highest standing 

and the most data to offer were omphatically in favor of the reciprocal 
centimeters, which is of easicr physical interpretation and makes the 
identification of fundamental, combination, and overtone structures easier, 
Qn the other hand, it jems the significant bands together, spreads 
structureless portions across much of the graph, and does not harmonize 
well with the dispersion of prism materials and the necd for less curvature 
in standcrdization graphs. Twin-beam instrument manufacturers supply cams 
for either systeme Apparently considcrable effort will be made to do ag 
the vote directed and set up a system with a micron base, A card is 
planned with a punched border, a curve on one side, and data as source 

and properties on the other. & separate card is planned for literature 


Nettone Technical Laboratories exhibited a new IR instrument 
poanecat’ It runs the blank spectrum with the energy going into 
generator and then to a wire recorder. ("nemory device"), Then on 
ng the ‘sample, it corrects for the recorded blank» ‘spectra, Some extra 
noise accumulates, and it appears from the imposing electronic 
ai nt that peta out this pei ae augana ate had unexpected 


ypear to be along. the se trend of ee erent The price 
Wee be around ‘ °10, 000 Lae pie the spectrometer. Their IRS. 


ae the ability to be used by untrained personnel, and the 
‘or an enormous volume of work, It is understood that the 5134: 
Von that hain sue pit is not very adaptable to Brecoae research 


The optics are interchangeablo (salt, KBr, Lif, KRS) « 
the ease aes oe from a= 16 microns in ae minutes brings a 


eh A adehi Viation fractions, even ‘though they number 60 or tones 
oe ee Price about (815,500. 


Some are adaptable 
ot “erstine and prisms. or have ce in CTs Usually these are of 


or ered anne EO erenietiea requires several yours, 
evidently have troubles that have been better solved in standard 
aes is excessive ee 25, 000 for the optical hae and 


n-Elmer . split-beam instrument, now orderable at about $11,000, was 
xh it Le It appears to be along the lines of normal development and to 
ea gC ood, practical, welleengineered instrument with an extremo of | " 
ee adaptability as well as the advantages of writing a finished 
justed (cams) and blank-compensated spectra. The wavelength 

| widths read directly by two Veeder counters. A wide range of 

p erorutd op ore are hava comaicadit, One source and one detector 
The’ beam is divided for 


te the ey are Senta alternatingly by' a rated tas mirror 
The detector, by servo, moves the balancing mechanism to 
_eipenent destroyed. i speed ae aie ae slows a whole mechanism 
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with fidelity. ‘The eon ee 
minimize the amplification of noises 


Os the ree from humidity She reene! Sunctign ae. fonst nbs 
then the motors and filaments help to heat the instrument instead of 
tributing to distortions Perhaps the only criticisms are that it has tt 
KBr lens and loses some of the advantages of an all-mirror system, that 
may have some of the difficulties characteristic of the first model oL4 
series, and that no waveelength marker was SNe uasa aaa: ee 


corded pouebeucueiey tio od PEM Sion 0-100. 
recording minute quantities from plant ee For the aotestouye 
TR expanded gas actuates a diaphram which is the condenser plate CP a 
microphone, Mica windows can be usede. Chala bes Sh a 
The Golay IR detecting system was exhibited. It is made te the pales Hi 
Laboratorics, Ince, in sizes to replace thermocouples, in the various spectro= 
meterse It porforms at extreme cycle ranges (to 1000/sece. with practi : i 

efficiency, limit about 5000/sece ), and at extreme wavelengths (10-39 m: 
The detector, in a daylighted room, detects the change of IR when a ns 
put in front of it, not by interception but by the IR from the hand. Inside 
it has 4a small light, which is directed at a photocell by way of a refle ting 
flexible ane phe and aan: Maes eae aG slit ee The 2 BES 


the light ao on the grating. t 
and the eh is eon on a 2 Bhotooel Dr. mths 210 oxhibited & foe 


ini eetone. eed by ween as ‘peculiar pad CE ees inova onl 
they will have important special uses. . ov 


° 


PEAR pate eit conte in controversial fatten it would seem desirable - 
duscuss it with | ‘one of the ee before publicstione ; i 


ane Be ee © Byler: These men are of oe sane with generalized aie 
ledge and long experience in IR, including theory, interpretation, in- 
strumentation,: and applications, for all regions. Dr. EH. Carrol Creit 
very good on optical, electrical, and plotting problems in connecti ie 
the Perkin-Elmer insti rument, @ and on high pressure cells and the ‘SP etre. 
petroleum BASES e | . 


At Naval Research Labs, Wash. 20, D. C., Don C. Smith, Good Pree 
intorpretations, Le MN ae 
At Porkin-Elmcr Corpe, Grenbrook, Corin., John U. White. Exceptional | 
technical iad in the. whole field. Ph Bvenas 


At Baird Aeeoguntes, Cambridge, Howes W. Lewis Hyde. ‘wean ont: } 
Barid instrument, © shrewd observer of what is Pr tne in the fiel 


lg es seemed more excoptional 
. ae probably has the largest collection 
in the worlds 


Henr Fo erinmy ‘URL, lash ington 20, D. C., is accessible for microwave 
esti but qualifications a are unknowns 


ellancous Information: IR is becoming more important in the inorganic 
Fes of race peo ere res give spectra when powdered and mulled ; _in- 


“Polytrifluoroshiordethylens, of we perages Coe, is a’ Teflonzlike 
Bo Polen sed 3 it is suitable for transmissions out to 4=5 


‘ 


Oy Bene hove NG ae Laue numerous difficultics and few places 
0 for practical answers. Schools appear to be weak in teaching IR 
ications and more inclined to substitute © preponderance of blackboard 


tation-vibration spectra of the simple gases (He) can be outataed in 
: one cells (75 ft., multiple reflections, 10 atmospheres). TR can be 
thi at low incidence. 


CS . cell aa Des for ete are coming out; Aa that 
a: ge ieee plus ballast lamp has been found desirable for globar powcr. 


As Cine ro 


